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The work ewered in this  Pelport lnvafves B continuation of p r d o u s  

investigatiars 0% the Fenam collistmless plasera sadel, "I an effect due to 

radiatien reactfesr kr a colldsianless plasma, and the description of a col- 

1isicm11.e~~ plasma d e l  which utilires the ~edscreaning distance to 'con- 

struct coarstitut>xe f - c l o t i .  between the electric and displacement fie1 

and the magnetic and induction fields. 

-- 
$+- - - -  

'\@f 

-__-- - 

_L c 2 - - 
Xn the general three dkeerrssiaral Perrap0 model oae hers three Euler 

equatians for the bulk n o s  velcsciq,.threc €or Lon-electron relative 

velocity, a particle pair mmber toratlwity equatlcm an8 a chaqp cmthuity 

equation. 

bcrstttutive relations reduce these to six fmdapdsart V a T h b b 8 .  

8UIIption of quasi-acutralhtg leads on@ to require that the so~atbolas sat is fy  

diw ,M, where 2 i s  the displacement f i e l d .  

div ,B.4), where 4 i s  the magmetis iductton field. 

model@' assusmi the constitutive relations E& and ?& 

The Maxwell equations for ccrl ,E and curl 8 fravolve twelve variables. 

Tha aa- 

In addf t im one also requires 

PraoLoPle work an the 

?bwewer, the 



out dispersiolr at a single frequemcy and waveleusth. 

imr ea& case Ss equal to  the mom-oscfllatiog cmonent of the f l o w  velocity, 

The prapagation palocjtty 

which 1s  corrstant. The oecillatfaao are trammersc to the latter caopcnreat of 

tba flow velocity. Rsstrmfmrg a protcmelectron plamPa, the propagatim speed 

in tha steady state solation is equal to the 1~€v&n speed determined by ths 

ccmatant, aon-oscillating magnetic field ccnupcnmnt parallel to the propagatioar 

velocity 89d the M of the t w o  particle mas43es. For main-relattdstic flow 

velocfties, the pmpagatioa s p e d  in me of the aoar-steady solotfaas is ap- 

p r o ~ t e l g  half ths l a t te r  A l f &  s p e d  while in the other nooLeteady 80- 

lutfm, i ts  square bs approximately half the square of the Alfvk oped, 

Tht lack of dFspcrsfaa arises becauer of the i n s i e t m c a  on 8at iSfyw the 

subsidiary colrditiape tbat div 3 aad dip ,B ar& aero and certain rrpectal 

casrditfoPs, 

WC hrpe also dmreloped exact two d i m e a s i d  steady state solutfaao 

which satfsfy dgv-, bot n o t 9 3  

a fbite  reg fon ,  

The latter aolutiaw a n  valid aaly aver 

S b c e  it has never been dunonatrated (for exfmple, from 8 

m&CrQScQpiC model) that the macroscopic canstiestive relatiam, pgD should 

o b t a b  in a vesy rare @O-lOO particles per cob& centimeter) colldstonlcss 
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mmttmrri solutiau are oscillatory, For m-1 rolar wiad paraartere, the 

charectetistlc oscillatioa 1- will b. of thm order of m m r a l  k i l m t e r r ,  

If tb. Pod818 aooS*bnd 8 t .  P ~ 8 i C a 1 1 ~  s f i p r i f i C 8 8 t .  it 1s S v t d  that 

perhaps th. oecfilatory behavior m y  bm an b?mlrclrt dynam%cal pzwperty of 

sulat w i d  f l o w e  

fir vi- of t& fact that um bave ralued tb q w t i c m  of vb.tb.r or not 

ob. macrouopic coorrtttut&rr rdat ioar ,  p g  anb pa are valid fa a ram 

c o l 1 i s ~ u s  plauma, w ham ettdied a aodol wbich I8 based 01 the a s  

s q t h  that a d y  thorn particles vhtch are vlthin a m e  l-th of a 

particle effectiorlp krkract  with it, 

a d  rawthatioa, 

oatea that tbe equatiau may be pat in such a tom a. to ykld maamtially 

tbe ecllp1) solottau as tba ?erram lpdal. 

S a  r0d.l thm allovr for pelrrkatioo 

Our -tigat* of tbr 106.1 at p-t, -r, lndl- 

Lh effect VbLth may mot ba obsewable tm p l r r a  flow paat an obstacle, 

bolt rf#t still effect do t b  coa~ld.rat%on of certais apprOXh8t-8 Is that 

of radlatiae rurctiok S h c e  the tadtatLon raacthm i# d l f f e n a t  for proems 

and electrow It W i l l  tntmduca a m a l l  qaratlao 8ff.ct. 'Ibis allow8 

one (IP alterrratim ju8tLficatkoQ for the p.igl8et of the nos-vaalrrblau of 
(2 3 dbv in mtch caldatioarr ar tho80 of Adlam amd Allam aad Davb et a l .  

The radiation reactiao gives rim to a mlt currrnt parallel to the flow 

velocity. TAe latter curremt may be rrrcg1sct.d i m  ths kler 8qwtim6 plnd 

the viclatfm of the assrlmptioai of quasi-neutrality wflL also be negligible, 

%e above weline of work perfomed represents a bdeP dascriptrim of 

zmtsrial to be preacgmted in four papers. 
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